The cumulative exposure to life-threatening events increases the risk for posttraumatic stress disorder (PTSD). However, over the course of evolutionary adaptation, intra-species killing may have also evolved as an inborn strategy leading to greater reproductive success. Assuming that homicide has evolved as a profitable strategy in humans, a protective mechanism must prevent the perpetrator from getting traumatised by self-initiated violent acts. Objective: We thus postulate an inverse relation between a person's propensity toward violence and PTSD. Method: We surveyed a sample of 269 Rwandan prisoners who were accused or convicted for crimes related to the 1994 genocide. In structured interviews we assessed traumatic event types, types of crimes committed, the person's appetitive violence experience with the Appetitive Aggression Scale (AAS) and PTSD symptom severity with the PSS-I. Results: Using path-analysis, we found a dose-response effect between the exposure to traumatic events and the PTSD symptom severity (PSS-I). Moreover, participants who had reported that they committed more types of crimes demonstrated a higher AAS score. In turn, higher AAS scores predicted lower PTSD symptom severity scores. Conclusions: This study provides first empirical support that the victim's struggling can be an essential rewarding cue for perpetrators. The results also suggest that an appetitive aggression can inhibit PTSD and trauma-related symptoms in perpetrators and prevent perpetrators from getting traumatised by their own atrocities.
2000; Weekes- Shackelford, Shackelford, & Buss, 2003) , status (Daly & Wilson, 1996; Shackelford, 2005) , or access to resources (Daly & Wilson, 1988; Kruger & Nesse, 2004) , including social status. Homicide, therefore, may result from such reward anticipation. Over the course of evolutionary adaptation, however, it may have also evolved as an inborn strategy leading to greater reproductive success (Daly & Wilson, 1988 , Duntley & Buss, 2005 . Reviewing the literature, Jones (2008) concluded that ''evolution may have favoured those who go to war'' and that a ''moral sense'' developed to control the expression of violence, as intergroup violence has always accompanied the evolution of mankind (Kelly, 2005) .
The logical consequence of this view would be that violence itself*violent cues and violent acts*may have appetitive components for the perpetrator (Nell, 2006) . We argue further that this appeal of violence may serve as a protecting factor for trauma-related disorders such as posttraumatic stress disorder (PTSD) as it prevents extension of the fear network. Research repeatedly has demonstrated the significant relationship between the number of traumatic-event types experienced and the likelihood of developing PTSD and other disorders of the trauma spectrum: the greater the exposure to trauma, the greater the fear network (Elbert, Rockstroh, Kolassa, Schauer, & Neuner, 2006) and, thus, the more likely the development of psychopathology (Allwood, Bell-Dolan, & Husain, 2002; Elbert et al., 2009; Kolassa & Elbert, 2007; Neuner et al., 2004; Schaal & Elbert, 2006; Schauer et al., 2003; Steel, Silove, Phan, & Bauman, 2002) . In war and crisis, the cumulative exposure to traumatic stress constitutes a predictor of endemic mental illness. This effect of cumulative exposure makes combatants vulnerable, as they are exposed to a great number and outstanding diversity of traumatic stressors. Why then does it not produce widespread mental suffering in perpetrators of severe atrocities? Obviously, there must be a protective mechanism that counters the extension of the fear network that would be expected to occur with each additional life-threatening experience or the exposure to violence cues (see also Elbert, Weierstall, & Schauer, 2010) . In the present study we tested our suggestion that in a perpetrator these experiences will be associated with positive events, preventing their integration in the network related to fear and horror. Nell (2006) outlined the rewarding effects of cruelty. He proposed an affectively positive, dopamine mediated and, therefore, rewarding perception of violence, which would be responsible for enjoying violent behaviours from the passive pleasure of consuming media violence to the thrill of severe abuse. If an appetitive instead of an aversive perception of violence cues prevents trauma-related mental illness in the perpetrator, then we should see corresponding negative correlations between PTSD-related symptoms and indices of instrumental aggression. We tested this hypothesis in the present study.
We surveyed Rwandese prisoners that were all sentenced or accused for crimes related to the 1994 genocide. We hypothesised that participants who rated harming others as more positive would show fewer and less severe symptoms of PTSD when the cumulative exposure to traumatic stress was controlled for. Moreover, we assumed that the mere exposure to self-committed violence would breed violence-related enjoyment. We defined appetitive aggression as a behaviour directed to inflict harm to another person in order to obtain the rewarding effects from violence-related cues. Appetitive aggression was assessed using the Appetitive Aggression Scale (AAS, . Moreover, if manhunts primarily appeal to men (Nell, 2006; Wood & Eagly, 2002) , we would expect more pleasure of violence in male than female participants.
Method
Settings and procedure The present study was part of a research project focussing on mental health in Rwandese prisoners (Schaal, Weierstall, Dusingizemungu, & Elbert, 2011) . The data were collected in the prisons of Butare and Kigali, Rwanda with the permissions of the Ministry of Science and Technology and the Ministry of Internal Security/Rwanda Prisons Service, Rwanda, who also guaranteed strict confidentiality. To provide privacy and confidentiality to the participants, interviews were carried out in separate rooms inside the prisons with no attendance of any prison staff. Structured interviews were carried out during February and March 2009. Participants were interviewed by 5 clinical psychologists from the University of Konstanz with support from local interpreters, trained in the concepts of trauma and aggression, as well as 10 clinical psychologists from the University of Butare who were experts in trauma-spectrum disorders and who had received training and extensive experience in performing structured clinical interviews in earlier studies (e.g., Schaal, Elbert, & Neuner, 2009 ).
Instruments
We assessed PTSD symptom severity with the PSS-I (Foa & Tolin, 2000) that is based on DSMÁIV and assesses the frequency of PTSD symptoms in the past 2 weeks. The assessment of PTSD symptoms in structured interviews has been successfully validated in different populations in sub-Saharan Africa as well as with Rwandese genocide survivors (e.g., Eckart et al., 2009; Schaal & Elbert, 2006) . The PDS event scale (Foa, 1995) was modified according to the range of traumatic stressors in the context of the Rwandan genocide and included 26 different event types. We further distinguished between the 16 items that dealt with self-experienced traumatic events and the 10 items that dealt with witnessed event types. A traumatic event type was judged as selfexperienced if the participant was the victim and as witnessed if the participant has seen or heard the traumatic event while someone else was threatened. For the analyses, the number of traumatic event types was summed up to a self-experienced event types sum score and a witnessed event types sum score. For the self-committed violence, we systematically assessed 15 different types of genocide-related delict types (e.g., mutilation, rape, or killing) that were summed up to a committed delict type sum score.
To assess appetitive violence experiences we used the Appetitive Aggression Scale (AAS), a semi-structured interview that has also been used and validated in other comparable populations (Weierstall & Elbert, in press) The questionnaire includes statements that have to be rated as either true or not true. Responses to all items were given on a 5-point Likert scale ranging from 0 (''I totally disagree'') to 4 (''I totally agree''). For the analysis, a sum score was calculated. The interviewers probed the statements prior to the rating to assure that participants gave their ratings according to their own perception of violence during genocide, and that they correctly understood the meaning of the given statements. Items were based on the subtypes of aggression according to Vitiello and Stoff (1997) , the ICD-10 criteria for defining as well as on perpetrators' reports about the pleasure of violence from the clinical practice.
Prior to the administration of our study protocol, all questionnaires were translated into Kinyarwanda and then back into English by the local interpreters. Translations were then discussed with the clinical psychologist from Butare and Konstanz to guarantee the valid assessment of trauma symptoms and appetitive violence experience.
Participants
Participants were 269 Rwandese prisoners who were all imprisoned because of crimes related to the Rwandan genocide in 1994. All participants completed the interview and no one refused to participate. Twenty-two participants were still held pending trial, while the other prisoners were either convicted by a Gacaca or a governmental court. They stayed in the prisons a median of 5 years with a range of 0 to 15 years. There were 150 participants interviewed in the prison of Butare and 119 in the prison of Kigali. All participants were above the age of 18 at the time of genocide (M033 years, SD010 years). Thirty-four percent (92) of the sample were women and 66% (177) were men. The participants reported between 0 and 9 committed delict types (M 02.23, SD01.90), 1 to 11 different selfexperienced traumatic event types (M 04.67, SD02.45), 0 to 8 different witnessed traumatic event types (M 02.97, SD01.85), and a PSS-I sum score between 0 and 37 points (M 06.06, SD07.7). (For further details on mental health in Rwandese prisoners, see Schaal et al., 2010.) Of the prisoners, 15.6% had a life sentence, while the rest of the participants had mean sentences of 18.1 years (SD08.2 years). The AAS scores ranged from 0 to 51 points (M 015.42, SD010.50). The Ethical Review Board of the University of Konstanz approved the study. The procedure was explained to all participants in advance and they all gave written consent to participate. They were informed that the study was conducted to get a better understanding of their experiences of violent and traumatic events that have happened during the genocide and how they are affected by their experiences currently. Participants received no financial compensation. Table 1 gives an overview of the distribution of responses to the items in the Appetitive Aggression Scale, ranked according to the degree of agreement with the given statements. While a great number of items corresponded with the perception of violence in many perpetrators, other items were only appropriate for a minority. Given that it is generally assumed that hunting is a prime domain of men, we performed chi-square tests to compare the frequency distributions between males and females. Significant differences were observed for most of the items, showing a higher degree of instrumental aggression in male participants. Correspondingly, we observed higher AAS score in male (M 016.85, SD0 11.10) than in female participants (M 09.89, SD0 9.15), t 262 05.47, p rep !.99, d0.73. We found that participants who were in prison longer had higher AAS scores even when controlled for the number of types of committed crimes (r p 0.20, p rep !.99). Those who were in prison longer also reported lower trauma symptoms; that is, had lower PSS-I scores when controlled for the number of types of traumatic events experienced (r p 0(.16, p rep !.95). Thus, a longer time spent outside prison and inside society was associated with less pleasure in violent acts and a greater likelihood for trauma-related illness, irrespectively of types of committed crimes and exposure to traumatic stressors. There was no difference in the appetitive violence score between those participants still held pending trial and those who had already been sentenced (MannÁWhitney U-test: z01.58, p0.115, r 0.10).
Results

Measuring appetitive aggression
Is attraction to kill associated with resilience to trauma-related mental symptoms? We expected that cumulative exposure to violence cues would add to the pleasure of violence and reduce trauma symptom severity. Table 2 shows the correlations for the number of traumatic event types witnessed and selfexperienced, delict types committed, and PTSD symptom severity AAS scores.
To further examine our specific hypotheses, we conducted a path analysis using AMOS 19 for SPSS. For model construction, we investigated in a first step Á which variables would best predict appetitive aggression in a linear model. Akaike information criterion (AIC, see Akaike, 1987) was lowest in a model that included committed delict types and witnessed event types, while all beta coefficients were statistically significant at pB.001. Self-experienced event types did not improve AIC. In a second step, we assessed which of the variables would predict PTSD symptom severity experience best. The AIC revealed that self-experienced and witnessed event types as well as AAS scores but not committed delict types were included in the model with the lowest AIC. All beta coefficients were statistically significant at pB.001. In combination of these two results, we tested a Note. For the clearer representation of the data, the two response categories ''strongly agree'' and ''agree'' were merged into ''agree'' as well as ''strongly disagree'' and ''disagree'' into ''disagree.'' For each item, chi-square tests were used to compare the frequency distribution among men and women. Asterisks indicate statistical significance *pB.05, **p5.01, ***p5.001.
model with indirect paths from witnessed traumatic event types and committed types of crime through appetitive aggression to trauma symptom severity, as well as direct paths from self-experienced and witnessed traumatic event types to PTSD symptom severity (Fig. 1) . According to the criteria for a good-fitting model and the combinatorial rules to reduce type I and type II errors (Hu & Bentler, 1999 ), our proposed model fitted the data, x 2 (2) 01.06, p0.59, x 2 /df0.50, comparative fit index (CFI) 01.00, root-mean-square error of approximation (RMSEA) 0.00. Participants who had reported that they witnessed more violent events and committed more types of crimes demonstrated a higher AAS score. In turn, higher AAS scores predicted lower PTSD symptom severity scores. However, It is noteworthy that an equivalent model specifying a reversed path from PTSD symptom severity to appetitive violence experience would fit the data too (x 2 (2)02.56, p0.278, x 2 /df 01.28, CFI 01.00, RMSEA0.00). But such a model may be disregarded as a necessary consequence of path analysis (see MacCallum & Austin, 2000) , as the AAS asks for the experience of violence throughout the life span, whereas the PSS-I asks for the current symptom status in the last 2 weeks.
Gender effects
As described earlier, we found a gender difference, indicating that violence-related enjoyment is more pronounced in men. It therefore needs to be assured that the proposed model is not merely driven by gender differences, with women being less aggressive and more severely traumatised than men. We did not find significant gender differences in PTSD symptom severity, t 262 00.31, p rep 00.32, d00.04. Moreover, the proposed model matches both sexes (x 2 (4)01.93, p0.75, x 2 /df 0.48, CFI01.00, RMSEA0.00). Therefore, even though women reported lower appetitive violence experience than men, the model holds irrespectively of gender. 2 /df 0.57, CFI00.99, RMSEA0.03). For the interpretation of the location effect, we also calculated the difference in the number of delict types committed. We found that participants in the prison of Kigali not only had higher appetitive violence scores but also reported a significantly higher number of delicts committed (MannÁ Whitney U-test: z 02.01, p0.044, r 00.12).
Potential impact of prison's location and interviewers
Discussion
This study examined the effect of a rewarding perception of violence as a preventative factor for PTSD symptom severity. We hence assessed a person's propensity towards violence with the Appetitive Aggression Scale. The current findings suggest that violence cues themselves can indeed be rewarding and that the struggling of a victim can reinforce aggressive behaviour. These results support the hypothesis of Nell (2006) that humans may enjoy cruelty, when moral restrictions do not prevent or even command organised violence. Moreover, we found that men rated violent acts more positively, an observation that has been predicted by Nell's evolutionary perspective that in humans, other than animal predators, male exemplars have a stronger genetically prepared hunting disposition. In this context, it is interesting to note that the rapid evolution of the Y-chromosome is unparalleled for the rest of the genome (Hughes et al., 2010) indicating a gender-related speciation. To examine more complex relationships among the traumatic life experiences, violence experiences from the perpetrator's perspective, traumatisation, and appetitive aggression, we conducted a path analysis that tested our hypothesis that protective mechanisms would prevent the perpetrator from getting traumatised by the cruelty from its own crimes and violent killing. Our analysis supported this hypothesis. Even though many perpetrators reported suffering from trauma symptoms, the symptoms were less severe or absent in those that had committed more crimes as indicated by the indirect effect of committed crimes to the PSS-I symptom severity score.
Furthermore, we observed an effect of the interviewer and prison's location on AAS score. These results may be explained by the assumption that participants in Rwanda's capital Kigali were more involved in the genocide than those from the more rural Butare prison, as participants from the prison of Kigali also reported more different delict types committed, although similar prisoner population are detained in both prisons. Alternatively, it could be argued that participants in Kigali more readily disclosed their views in relation to violence, as more non-governmental organisations (NGOs) have worked in the Kigali prison rather than in Butare. The difference between interviews performed by locals and experts confirms the statements provided by many participants, that they were not sure whether to trust local people as opposed to foreign interviewers. On the one hand, this implies the necessity to find implicit methods that complement the measure of aggression beyond trust and social desirability, especially when interviews are performed in former crisis regions. On the other hand, the model still fitted the data; that is, limited trust and honesty may offset the means but do not alter the correlations between measures.
Future implications for research on aggression
The purposeful hunting of humans has been predominantly linked to pathological subjects, especially to psychopaths (Meloy, 1988; Serin, 1991; Williamson, Hare, & Wong, 1987) . In contrast, when Hannah Arendt (1963) wrote about Eichmann, she talked about an ordinary bureaucrat and Stanley Milgram (1974) wrote about his participants ''the ordinary person who shocked the victim did so . . . not from any peculiar aggressive tendencies'' and claimed obedience was one of the main factors that made ordinary people behave cruelly. Estimates of the death toll during the Rwandan genocide suggest that as much as 10%Á20% of the total population of the country was killed within 100 days (Des Forges, 1999) . It is implausible to assume that these perpetrators were mostly psychopaths, as in some regions the involvement of the vast majority of young men was needed to make the genocide happen. Scheper-Hughes (2003) argues from a theoretical point that ''torturing and killing are as cultural as nursing the sick and the wounded'' and that a variety of behaviours in everyday life can be a prerequisite for the occurrence of genocides. At present, besides theoretical publications, the hypothesis of rewarding and appetitive effects of violence in humans has not been tested systematically. This study is the first to present empirical evidence for a rewarding effect of cruelty and even suggests benefits for the mental health of perpetrators. On the basis of the results in this study, we would add that the fascination and reward of cruelty described by Nell (2006) could facilitate the outbreak of mass violence, when the moral barriers are removed or lowered. Further research is needed to detail and confirm the fascination and rewarding effects of violence and to uncover the underlying biological mechanisms that lead to perpetration. Moreover, the harming of the victim has not yet been defined as a primary goal of instrumental violence (Berkowitz, 1993; Geen, 2001) . Rather, the anticipated benefits such as status or reproductive success (Weekes-Shackelford et al., 2003) has been linked to the development of aggressive behaviour. We postulate that a distinction has to be made between factors that contribute to overcoming moral restrictions, and the self-rewarding effects of violence observed in this study. This latter factor could maintain violence or even facilitate cruelty. Different psychological mechanisms linked to violent behaviour could have been crucial for the outbreak of the Rwandan genocide.
Prior to the Rwandan genocide, media propaganda systematically dehumanised the Tutsi and fuelled hatred in the Hutu population. Many Hutu were recruited by threat or incentives (Des Forges, 1999) . Staub (2006) gives a comprehensive summary of how the paramilitary force Interahamwe recruited young men and turned ordinary people into killers. Consequently, the interplay between mechanisms described by social psychology and the proposed appetite for cruelty has to be considered, as societal problems often provide a starting point for the outbreak of group violence (Staub, 2001) . Besides the aforementioned material benefits, social mechanisms like in-and out-group phenomena (Brewer & Campbell, 1976) , obedience (Milgram, 1974) , or emotional factors like anger (Anderson & Bushman, 2002) could have brought people to engage in the genocide and to overcome mechanisms that inhibit intra-species killing. Because a long lasting history of racist ideology intensified the separation of Hutu and Tutsi (Mamdani, 2002) , feelings of revenge could have facilitated the outbreak of violence. Our results also show that committing violence and witnessing violence predicts the enjoyment of cruelty. This phenomenon is in line with a vicious circle of violence : That violence breeds violence and that a violent environment facilitates the outbreak of violence in ordinary people. However, our study results could show that appetitive violence experience is a protective mechanism for the development of PTSD symptoms. Thus, although other factors could have motivated people to engage in the genocide, this does not influence our main findings. Future studies are required to further investigate people's initial motives for engaging in violent behaviour and changes in the rewarding mechanisms. It is particularly important to examine the interplay between psychological and social factors, and to disentangle the initial motives for engaging in atrocities. Determining the point at which violence becomes self-rewarding is also another vital facet of research in this area.
Future implications for research on PTSD As many prisoners in Rwanda have been released since the end of genocide while others were accused of genocide crimes years later (Paul, 2006) , it has to be taken into account that the time spent in society after the genocide could also have an impact on traumatisation and the perception of violence. Our data supports the idea of a perpetrator mode due to the finding that participants who had spent more time in society after the genocide and before their arrest had lower instrumental aggression scores but higher trauma symptom severity. In a further step it could be discussed whether in these samples PTSD results in a mismatch between the appetitive experiences of violence and its rejection in society when returning from manhunt, which detaches the fear network from the protective characteristics of being in such a mode (Elbert et al., 2010) . Further research is needed to understand an altered perception of violence when it is committed from the perpetrator's perspective.
Limitations
This study provides first evidence for a protective mechanism that prevents PTSD symptom severity in Rwandese prisoners. However, future research has to investigate to which extent this result can be generalised to different populations of perpetrators. Moreover, the validity of responses from inmates in prisons may be questioned. However, a general offset of the data would not have necessarily affected correlations and the path-model. In addition, one could argue that those perpetrators who enjoy violence most may not reply truthfully on questionnaires. Asking explicitly if it is, for example, exciting to harm others could be susceptible to social desirability. Again, such a bias might have diminished the observed effect but could not have produced it. Finally, the retrospective nature of our study protocol may have a predisposed recall bias.
Conclusion
The present investigation indicates the importance of empirically studying the theoretical construct of a genetically prepared predisposition for appetitive aggression fostered by potentially inherently rewarding properties of violent cues. Path analyses suggest that a positive rating of committing violent acts inhibits PTSD and trauma-related symptoms in perpetrators.
